The immune system is an important player in the treatment of non-muscle invasive bladder cancer, as evidenced by the fact that intravesical bacillus Calmette-Guérin (BCG) therapy has been the gold standard therapy for this type of disease for more than 3 decades. In many tumor types, studies have reported on varying association between tumor cells and immune cells such as tumor associated macrophages (TAMs), tumor-associated neutrophils (TANs), tumor-associated T cells (TATs). All these immune cells behave in a context-specific manner, and can indeed exert both pro-tumor and anti-tumor functions. It has been postulated that normal circulating neutrophils are of the N1 type (capable of attacking cancer cells), whereas in the tumor microenvironment neutrophils acquire an N2 phenotype (i.e., they are educated not to attack cancer cells, but to provide cytokines that exert pro-tumor functions) ([Fig. 1](#F1){ref-type="fig"}).[@R1] It is believed that the switch from the N1 to the N2 phenotype (and vice versa) is mainly controlled by cytokines and chemokines.[@R1]

![**Figure 1.** Schematic representation of neutrophil phenotypes and the mechanism of action of BCG-stimulated neutrophils plus Smac mimetics. Although BCG-stimulated neutrophils secrete TNFα, TRAIL and FASL, TNFα appears to be the primary mediator of their anticancer action when combined with Smac mimetics.](onci-1-1161-g1){#F1}

Immunotherapy with BCG administered intravesically stimulates a potent inflammatory response with a Th1 profile, whereby neutrophils are recruited much earlier than other immune cells. Neutrophils are shown to be required for the efficacy of BCG immunotherapy in mouse models,[@R2] and proportionately, neutrophils account for about 75% of the immune cells recruited in response to BCG immunotherapy in patients.[@R3] Neutrophil priming/activation in this setup can be either due to the BCG lipopolysaccharides, which enable neutrophil self-priming, or to interferon γ (IFNγ) secreted from other immune cells (which helps neutrophil priming).[@R4] Stimulated neutrophils (notably in response to mycobacterial products) are good sources of tumor necrosis factor α (TNFα), TRAIL and FAS ligand (FASL).[@R5]^,^[@R6] However, BCG-stimulated neutrophils by themselves are not capable to kill bladder cancer cells indicating the cancer cell-intrinsic alterations might contribute to the therapeutic efficacy of BCG.[@R5]

Smac mimetics are known to sensitize cancer cells to apoptosis by interfering with intracellular interactors of death receptors (such as c-IAPs) and caspase inhibitors (such as XIAP).[@R7] We examined the ability of a Smac mimetic to sensitize bladder cancer cells to BCG-stimulated neutrophils and found failing c-IAP2 stabilization and XIAP downregulation as a signature associated with cell death induced by BCG-stimulated neutrophils plus Smac mimetics ([Fig. 1](#F1){ref-type="fig"}).[@R5] Using recombinant forms of TNFα, TRAIL and FASL, and their corresponding neutralizing antibodies, we indetified TNFα as the primary mediator of the cell death program triggered by BCG-stimulated neutrophils in combination with Smac mimetics.[@R5] Thus, Smac mimetics might be useful for overcoming the resistance of bladder cancer cells to BCG-stimulated neutrophils in vivo, a concept that is worth testing in clinical trials.
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